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United States Patent Office

2,913,279

METHOD AND APPARATUS FOR HANDLING
FLOUR

Frederic D. Pfening, Columbus, Ohio, assignor to The

Fred D. Pfening Co., Columbus, Ohio, a corporation of
Ohio

Application March 26, 1957, Serial No. 648,746
20 Claims. (Cl. 302—28)

This invention relates to novel method and apparatus
for the automatic handling of finely divided particles
such as flour or other ingredients used in large scale
bakery operations.

This application is a continuation-in-part of my co-
pending application Serial Number 582,378 filed May 3,
1956, now abandoned.

The invention is described and illustrated as belng ap-
phed to a novel flour handling system for a bakery but
it is not intended to limit the invention to the handlmg
of this particular ingredient. With this.system various
types of flour may be automatically transferred from a
transporting vehicle to various storage compartments of
the bakery. The various flour types can be selectively
automatically transferred from the storage compartments
through a sifter in which a siffing operatlon 1S per-
formed. When the operator in the mixing room desires
flour from one or the other of such storage bins he can
automatically transfer same from the particular bin se-
lected, through conduits to the sifter and then to a scale
hopper. When the desired weight is obtained, the flow
of flour to the scale hopper is automatically cut off to a
weight within ounces of the scale setting. Any ilour
remaining in the conduit is automatically caused to by-
pass the scale hopper and is returned to a surge hopper
from which it can be delivered to the scale hopper as
part of the next charge, or returned to the storage com-
partment as desired.

After a charge of flour, of the approprlate weight, has
been delivered to the scale hopper, a discharge valve
mechanism is automatically opened to deliver the weighed
charge of flour from the scale hopper to a second hopper
or receiver. The valve mechanism between the scale
hopper and receiver is then closed and the operator in-
stitutes the automatic transfer of flour from the receiver
to one of a plurality of sponge mixers. The operator can

select the dough mixer to which flour is delivered by

setting an appropriate multiple outlet valve mechanism.
At the same time flour is being delivered from the re-
ceiver to one of the dough mixers, the operator again
institutes delivery of flour to the scale hopper until a
second charge of appropriate werght has been received
by the scale hopper. By that time the receiver is cleared
of the previously delivered charge. The cycle is repeated,
with the second weighed charge of flour being auto-

matically delivered to another of the plurality of dough

mixers. During delivery of this second weighed charge,
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per to a plurality of mixer locations, are thereby elimi-
nated. |

It is an object of the present invention to provrde im-
proved method and apparatus for the automatic handling
of flour from storage compartments in a bakery through

~ varlous necessary operations, including the accurate
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weighing of charges thereof, and then to a plurahty of._
individual dough mixers. |

It is another object of the present mventron to pro-.
vide improved method and apparatus whereby a single
scale hopper can be utilized to successively supply
weighed charges of ﬂour to each of a plurality of dough-
mixers.

It 1s still another object of the present invention to
provide an improved apparatus whereby a single scale
hopper can be utilized to supply weighed charges of
flour to each of a plurality of dough mixers, and whereby
the scale hopper is charged by pneumatically conveyed
fiour delivered from a storage source without the need
for a return conduit for returning excess ﬂour in the de--
livery conduit to the storage source.

Further objects and advantages of the present inven-
tion will be apparent from the following description,
reference being had to the accompanying drawings
wherein preferred forms of entbodlrnent of the 1nventron

~are clearly shown.
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In the drawrngs
‘Figure 1 is a side elevation view of a scale hopper

for weighing charges of flour together with associated ap-
30

paratus with such hopper and apparatus bemg con-
structed accordtng to the present invention;

- Figure 2 1s a top elevatlonal view of the apparatus |
of Figure 1; | |

Figure 3 is a diagrammatic plan view showing the
scale hopper apparatus of Figures 1 and 2 together with
a plurality of dough mixers comprising a portlon of the
system of the present invention;

Frgure 4 1s an elevational view of the apparatus of |
Figure 3; - -

Figure 5 is a plan view of ﬂonr storage cornpartments |
and sifting apparatus comprising a portion of the systern
of the present invention; -

-Figure 6 is an elevational view of the apparatus of.
Figure 5;

Frgure 7 18 a dragra 1matic view of an entire ﬂour
handling system constructed accordtng to the present 1n-

 vention; and

650

Figure 8 is a second diagrammatic view showmg
second flour handling system constructed according to
the present imvention and comprising a second. aspect

- thereof.
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the scale hopper is simultaneously utilized to receive and

weigh a third charge of flour from the storage compart-
ment.

It Wﬂl therefore be understood that by employmg the
method and apparatus in the manner described, the oper-

ator can utilize a single scale hopper to successively sup-

ply weighed charges of flour fo a plurality of individual
dough mixers without loss of time and with a minimum
of components of equipment. Hence the disadvantages
and expense of a plurality of separate scale hoppers, one
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over each mixer, or the movement of a single scale hop-

Referring next to the drawing, Flgure 1 illustrates a
scale hopper and associated apparatus with the scale
hopper being indicated generally to be 206. Hopper 20 is
suspended from a ceiling 22 by a suitable suspension
structure indicated generally at 23. Suspension struc-
ture 23 includes conventional scale means for weighing
the contents of hopper 20 including a scale beam 1nd1-
cated at 24.

Scale hopper 20 1s provided with a dlscharge opening
28 which communicates with an intake opening 30 of a
receiver, indicated generally at 32, at a flexible connector
33. The lower end of hopper 20 includes a suitable dis-
charge valve mechanism indicated generally at 34." This
valve mechanism is described in detail in my co-pending
application Serial No. 564,831 filed February 10, 1956,
now Patent No. 2,858,966, November 4, 1958. In gen-
eral this valve type includes a pneumatically actuated
piston and cylinder assembly 43 which is arranged to
raise a conically shaped valve member 63 away from a
seat portion 26 when the cylinder assembly 43 is pres-
surized by the introduciion of air through a line 45,
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Air is supplied to line 45 from a suitable source such as

a tank 47 and a compressor 48. A suitable air control
valve 50 is located along line 45 for controlling the flow
of air to the pneumatically operated discharge mecha-
nism 34. | | -

It should be further pointed out that, as described in
detail in Ty co-pending application Serial No. 564,831
filed February 10, 1956, the pneumatic valve mechanism
34 includes a vertically extending tubular member 60
which extends upwardly through the contents of scale
hopper 20 to the vicinity of a filtered air vent 22. Such
tubular member 69 provides a conduit for the escape of
air from receiver 32 upwardly through the contents of
scale hopper 20 and out through air vent 22. Such
alr ‘escape conduit is provided for the release of air dis-
placed from receiver 32 when discharee valve mecha-
nism 34 is open and a charge of flour is being delivered
from scale hopper 22 to receiver 32.

The lower end of receiver 32 includes a discharge
opening 65 which communicates with the intake of a

suitable pneumatic flour translating apparatus such as a

rotary feeder 66 and blower 67, the outlet of rotary
feeder 66 being connected with a conduit 68 leading to
a multiple outlet valve mechanism 70 later to be de-
scribed in connection with Figure 3. |

Rotary feeder 66 includes a cylindrical compartment
- 71 containing a shaft and radially extending blades, not
illustrated. A motor 69 rotates the shaft and blades to
successively align compartments of flour with the .air
flow from a conduit 73 leading from blower 67. The
flow of air picks up flour from the rotating compartments
in cylinder 71 of rotary feeder 66 and ‘conveys the flour

into and along discharge conduit 68 leading from ro-
provided for driving the

tary feeder 66. A motor 74 is
blower 67. | | |

With continued reference to Figures 1 and 2, flour is
delivered to the upper portion of scale hopper 20 by
an intake conduit 72. A valve indicated generally at 75
serves to comnect a conduit 76, leading from a flour
supply and sifter, later to be described with either the
intake conduit 72 or a return conduit 77 leading back
to the flour supply. Valve 75 is of the 2-way type and
may be operated by solenoids 78, the latter being con-
nected to a source of electrical energy and provided with
suifable control mechanism not illustrated. When one
of the solenoids 78 is energized conduit 76 is connected
only to conduit 72 whereby flour is delivered to scale
hopper 20. When the other of solenoids 78 is energized,
conduit 76 is connected only to return conduit 77 whereby
the flow of flour in conduit 76 can instantly be diverted
by the operator and returned to the supply. Hence it
will be understood that the charge of flour delivered
to scale hopper 20 can be very accurately controlled,
to within ounces, due to the fact that the incoming flow
of flour can be instantly diverted, by valve 75, from in-
take conduit 72 to return conduit 77.

Reference is next made to Figure 3 which is a sche-

matic plan view of a mixing room of a bakery with

the scale hopper 20 being illustrated as viewed from the
top. The previously mentioned receiver 32 is positioned
below the scale hopper as shown in the elevational view
of Figure 4. The outlet conduit 68 from rotary feeder
66 is shown connected to a central intake opening 80 of
a multiple outlet valve mechanism 70 having six cutlet
openings 81, 82, 83, 84, 85, and 85. Each of these
outlet openings communicate with conduits 91, 92, 93,
24, 95, and 96. Certain of these conduits each leads
10 a separate dough mixer. For example, conduit €3
leads to a mixer 98, conduit 96 leads to a-mixer 89, and
conduit $5 leads to a mixer 108. Hence it'is seen, from
Figure 3, that when a central rotatable portion 191 is
set, -0y the operator, so that a passage £62 therein con-
nects valve intake opening 8¢ with a valve discharge
opening ‘81, the conduit 68 of the rotary feeder 6§ is
placed in communication with conduit 91 leading to

10
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mixer 98 and a weighed charge of flour is delivered from
recerver 32 to mixer 98. As is best seen in Figure 4,
each of the mixers, such as 99, may be provided with
a cyclonette, indicated gemerally at 185, and having an
intake opening 106 arranged to discharge the flow of
fiour from line 86 tangentially against an inner surface
of the cyclonette 105 whereby the velocity of the flowing
stream of air and flour is dissipated by swirling action
before leaving the cyclonette and entering the mixer at
108. Air can escape from a filtered vent 107 in the top
of the cyclonette. -

Reference is next made to Figures 5 and 6 which illus-

~ trate the flour storage area of the present system to-
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gether with associated apparatus wutilized therewith.
Figures 5 and 6 may be thought of as representing the
basement of a bakery. The previously described weigh-
ing and mixing apparatus of Figures 1 through 4 can be
located on the floor above the apparatus of Figures §
and 6. |

A plurality of storage compartments, indicated :gen-
erally at 112, 113, and 134 can be filled by the con-
duits 11§, 116, and 117, respectively, which conduits
communicate with a trailer connection panel indicated
generally at 119. Trailer connection panel 119 may be
provided with suitable pneumatic flour transporting means,
not illustrated, whereby flour can be transferred from the
compartment of a delivery vehicle to the storage bins
112, 113, 1i4. The bottom of the storage bins are
provided with a plurality of screw conveyors 121 each
of which communicate with -a screw conveyor 123 hav-
ing an outlet opening 124, Figure 5, connected to the
bottom of a screw elevator 125. The upper end of

 screw elevator 125 communicates with a spout 126 which
~ delivers flour from the screw elevator to a surge hopper
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127. The lower end of surge hopper 127 communicates
with a sifter 1390 and a suitable valve 131 is provided
for controlling the flow of flour between the 'surge hopper
and the sifter. Flour leaves the sifter through a spout
133 and passes to a rotary feeder 66—a receiving a flow
of air from a blower 67—qa, said rotary feeder and blower
being of the type previously described herein. - The flour
leaves the rotary feeder 66—a in a flow of air through a
conduit 136 which connects with an intake opening 80-«
of a multiple outlet valve mechanism indicated generally
at 70-a. The valve mechanism 70-a is similar to valve
mechanism 79, Figures 3 and 4, in that an intake open-
ing 80-a can be selectively connected with each of a plu-
rality of outlets. The previously described line 76 con-
nects one of the outlets of valve 70-a with the two-way

valve 75, Figures 1 and 3, at the entrance to scale hopper

20.  Another outlet of valve 78—z is connected to trailer
connection panel 119 by a line 151. The three other

~outlets of valve 76-a communicate with storage bins 112,

51
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113, and 114 through the lines 137, 138, and 139, re-
spectively. | |
In view of the above, and as seen in Figures 5 and
6, the operator can, by means of multiple outict valve
70-a, connect line 136 to line 76 leading to the scale
hopper 20 whereby flour from sifter 130 can be trans-
ferred to the scale hopper by means of rotary feeder
06-a and blower 67-a. During such transfer operation
valve 75 is set to connect line 76 with intake line 72
Ieading to scale hopper 20. - o
- When the desired weight of flour has been delivered
from sifter 130, two-way valve 75 is actuated to connect
line 76 with return line 77. As seen in Figures 5, 6, and
7, return line 77 leads directly to surge-hopper 127 which
dissipates the velocity of the return flow of flour and
air. The returned flour can be transferred to sifter 130
by actuation of previously mentioned valve 131. Froni
the shifter 130 the returned flour can again be sent to the
scale hopper as required. | |
It will further be noted from Figures 5, 6, and 7 that
the operator can connect intake 80-a of valve mechanism
70-a with either of the lines 137, 138, and 139 whereby



flour can be trarsferred from surge hopp-ef 127 and sifter

130 back to any of the storage bins 112, 113, and 114.
- Reference is next made to Figure 7 which diagram-
matically illustrates the entire flour handling system in
one view. Flour is delivered fro
trailer connection panel 119 from where it is transferred

to any of the storage compartments 112, 113, and 114.

When the operator desires flour from a particular
bin, say 112, he actuates one of the screw conveyors
121, main screw conveyor 123, and screw elevator 125
to deliver flour to surge hopper 127. Flour 1s next
passed to sifter 130 by actuation of release valve 131
and rotary feeder 66-a is energized to convey a flow of
flour and air through two-way valve 75 to scale hopper
20. When the appropriate weight of flour has been
delivered to the scale hopper, valve 75 is actuated to
connect line 76 with return line 77 whereby the flow of
flour and air is returned to surge hopper 127.

The operator next actuates switch 50 to operate dis-
charge valve 34 and the weighed charge of flour passes
from scale hopper 20 to receiver 32. Discharge valve
34 1s next closed and the operator adjusts multiple out-

1 a vehicle 150 to the

10
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let switch 70 to connect line 68 with one of the dough

mixers, say 99, to which the weighed charge of flour
i1s to be transferred. |

The rotary feeder 66 and blower 67 are next en-
erglzed to institute a flow of flour and air from re-
ceiver 32 to dough mixer 99. At the same time, two-
way valve 75 is actuated to connect line 76 with mtake
line 72 of the scale hopper whereby a second charge of
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flour is delivered to and weighed in the scale hopper

while the previously weighed charge is being transferred
from receiver 32 to sponge mixer 99.

After the second charge of flour has been delivered to
the scale hopper the cycle is repeated by actuating two-
way valve 75 to divert the flow, by actuating the discharge
valve 34 to transfer the second charge to receiver 32, and
by energizing rotary feeder 66 and blower 67 after multi-
ple outlet valve 70 has been actuated to connect intake
80 thereof with another of the dough mixers, such as
100.

As seen in Figure 7 one of the outlets of multiple
conduif switch 7¢ can be connected, by line 92, to Sup-
ply flour to a dusting bin 143 as well as to the various
dough mixers.

~After the particular mixing operation is completed
and it is desired to utilize another type of fiour, the op-
‘erator adjusts multiple outlet valve 70-a to connect line
- 136 with one of the lines 137, 138, or 139. The rotary
feeder 66—a and blower 67-a are energized to clear the
sifter 130 and surge hopper 127 of the remaining fiour
left over from the completed baking operation, such re-
maining flour being returned to the appropriate bin 112,
113, or 114. The desired flour type is next transferred
from the appropriate bin to the surge hopper and sifter
in the manner previously described.

Reference is next made to Figure 8 which diagram-
matically illustrates another flour handling system similar
to that of Figure 7 except that diverter valve 75, re-
turn line 77 from valve 75 and surge hopper 127, Fig-
ure 7, are eliminated in the system of Figure 8. Other
components of Figure 8 that correspond with idenfical
components of Figure 7 are designated by 1identical
numerals. The elements 77, 75, and 127 are eliminated
from the system of Figure 8 by the incorporation of a
novel structural arrangement comprising a restdue hop-
per 150 disposed above scale hopper 20 and communicat-
ing therewith via a shut-off valve 152. The flour de-
livery lines 136 and 76 leading from rotary feeder 66—«
connects directly with residue hopper 150.

With continued reference to Figure 8, after the re-
quired weight of flour has been delivered to scale hopper
20 via lines 136 and 76 and residue hopper 150, then

shut-off valve 152 is automatically closed, by suitable

control means, not ﬂlustrated said- contml means being

- flour delivery cycle.

39
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'dperativelf asscjciated with the Weighi-'ngl mechanism 4§

of scale hopper 20 so as to close valve 152 responsive
to the delivery of the required charge of flour to scale
hopper 20. The operation of rotary feeder 66-a 1s also
automatically terminated by a suitable automatic control
means, not illustrated, responsive to the delivery of said
charge to scale hopper 29, but the operation of blower
67-a for rotary feeder 66—q is continued so as to deliver
a flow of air through lines 136 and 76 for a period of
time necessary to clear delivery lines 136 and 76 of flour.

- During such period of time the flour cleared from lines

136 and 76 is delivered to and collected in residue hop-
per 150 but can not enter scale hopper 20 since shut-
off valve 152 is closed. When it is desired to again
charge scale hopper 20 with flour, shut-off valve 152 is
automatically opened by the previously mentioned auto-
matic control apparatus whereby the residue flour clea’red_ |
from lines 136 and 76 during the previous cycle is re-.
leased from residue hopper 150 to scale hopper 20.
When the mixture of flour and air is being delivered to
residue hopper 150 the conveying air 1s released through
a filter 154 formed of porous fabric forming a top clos-
ure for residue hopper 150. A similar filter top closure
155 may also be provided in the top of receiver.32 for
the escape of air from the receiver when ﬂour is dehvered
thereto from scale hopper 20.

From the above description it will be understood that
in the system of Figure 7 flour is cleared from delivery
lines 136 and 76 by the incorporation of diverter valve
75, return conduit 77, and surg= hopper 127. Such clear-
ing of delivery lines 136 and 76 is necessary since if
flour 1s allowed to come to rest in the delivery lines the
lines will become plugged upon institution of the next
In the system of Figure 8, how-
ever, the same problem of clearmg the delwery lines of
flour is present but the problem is solved in a different
manner, i.e. by the incorporation of the above described
residue hopper 150 and shut-off valve 152 which pro-
vide means for clearing delivery lines 136 and 76 after
each successive charge is delivered to scale hopper 20,
Hence it will be understood that the system of Figure 8§

~does not require the relative expensive diverter valve 75

and return conduit. Moreover, the system of Figure 8

- does not require a surge hopper such as is illustrated at

H=n
'l

<
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127 in Figure 7 whereby flour can be dellvered dlrectly
from screw elevator 125 to sifter 130.

‘While the forms of embodiments of the present mven-f
tion as herein disclosed constitute preferred forms, it is
to be understood that other forms might be adopted, all
coming within the scope of the claims Wthh follow. =

I claim:

1. A pneumatic conveying system for the automatic
handling of finely divided particles of material, a scale
hopper; a first particle transporting means for conduct- -
mg a flow of said material to said scale hopper for weigh-
ing a charge thereof; a receiver; means for transfemng'
said Welghed charge of material to said receiver; a plu-
rality of mixers; a second particle transporting means for
transferring said weighed charge from said receiver to
one of said plurality of mixers while a second flow is
being delivered to said scale hopper by said first particle
transporting means; and means for selectively connecting
each of said plurality of mixers to said receiver.

2. A pneumatic' conveying system for handling flour
comprising, in combination, a scale hopper for recewmg
and welghmg an amount of flour required at a mixing
unit; flour transportmg means for delivering flour to said
scale hopper; a receiver connected with said scale hop-

per for recetving a charge of flour therefrom; valve means

for controlling the flow of flour between said scale’ hop-
per and said receiver; a plurality of mixing units; a mui-
tiple outlet valve means having an inlet com mmcatmg
with said receiver and selectively connectable with a plu-
rality of outlets communicating with said mixing units;
and- a ‘second flour transporting means for dehverlng a




2,018,279

7

charge. of flour from said receiver through said valve
means to one of said mixers while a subsequent charge

of flour is being delivered to said scale hopper by said

first mentioned flour transporting means.

3. A pneumatic conveying system for handling fiour
comprising, in combination, a scale hopper for receiving
and weighing an amount of flour required at a mixing
unit; means forming a source of flour for said scale hop-
per; conduit means connecting said source with said scale
hopper; fiour transporting means for producing a flow
of flour in said conduit means; a receptacle for said flow
of flour in said conduit means; valve means for con-
necting said condnit means to said receptacle to divert

said flow from said scale hopper to said receptacle; a

receiver connected with said scale hopper for receiving
a charge of flour therefrom; a second valve means for
controlling the flow of flour from said scale hopper to
said receiver; a plurality of mixing units; a multiple out-
let valve means having an inlet communicating with said
receiver and selectively connectable with a plurality of
outlets communicating with said mixing units; and a
second flour transporting means for delivering a charge
of flour from said receiver through said valve means to
one of said mixers while a subsequent charge of flour is
being delivered to said scale hopper by said first men-
tioned flour transporting means. |

- 4. Mechanism defined in claim 3 characterized by said
receptacle being connected to said first mentioned flour
transporting means whereby flour in said flow diverted
from said conduit means can be again transported
through said conduit means. )

‘5. Mechanism defined in claim 2 characterized by said
means for delivering flour to said scale hopper including
a sifter. - |
-~ 6. A pneumatic conveying system for handling flour
comprising, in combination, means for successively
weighing charges of flour; a receiver connected with said
weighing means for receiving a charge of flour there-
from; a plurality of mixing units; storage means for con-
tamning a supply of flour for charging said weighing
means; a first conduit means for delivering flour to said
weighing means; a two-way diverting valve means con-
nected to said first conduit means; fluid energy translat-
ing means for imparting kinetic energy to a flow of flour
to said valve means; a second conduit means for said
flow of flour from said fluid energy translating means to
said valve means; a receptacle for receiving said flow of
flour; a third conduit means for tramsporting said flow
of flour from said valve means to said receptacle; actu-
ating means for said valve means whereby said second
conduit means can be selectively either connected to said

first conduit means or to said third conduit means; a -
plurality of mixing units; a multiple outlet valve means

baving an inlet communicating with said receiver and
selectively connectable with a plurality of outlets com-
municating with said mixing units; and flour transport-
ing means for delivering a charee of flour from said re-
ceiver through said valve means to one of said mixers
while a subsequent charge of flour is being delivered to
said scale hopper by said fluid energy translating means.

7. A pneumatic conveying system for handling flour

comprising, in combination, means for successively

weighing charges of flour; a receiver connected with said
welighing means for receiving a charge of flour there-
from; a plurality of mixing units; storage means for con-
taining a supply of flour for charging said weighing
means; a first conduit means for delivering flour to said
weighing means; a two-way diverting valve means con-
nected to said first conduit means; fluid energy translat-
ing means for imparting kinetic energy to a flow of flour
to said valve means; a second conduit means for said

flow of flour from said fluid energy tramslating means to

said valve means; a surge hopper for receiving said flow
of flour; a third conduit means for transporting said flow
of flour from said valve means to said surge hopper;
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actuating means for said valve means whereby said sec-
ond conduit means can be selectively either connected to
said first conduit means or to said third -conduit means:
a plurality of mixing units; a multiple outlet valve means
having an inlet communicating with said receiver and
seleciively connectable with a plurality of outlets com-
municating with said mixing units; and flour transporting
means for delivering a charge of flour from said receiver
through said valve means 10 one of said mixers while a
subsequent charge of flour is being delivered to said
scale hopper by said fluid energy translating means.

8. A pneumatic conveying system for handling flour
comprising, in combination, means for successively
weighing charges of flour; a receiver connected with said
weighing means for receiving a charge of flour there-
from; a plurality of mixing units; storage means for con-
tamning a supply of flour for charging said weighing
means; a first conduit means for delivering flour to said
weighing means; a two-way diverting valve means con-
nected to said first conduit means; fluid energy translat-
ing means for imparting kinetic energy to d flow of flour
to said valve means; a second conduit means for said
flow of flour from said fivid energy translatine means to
sald valve means; a surge hopper for receiving said flow
of fiour; a third conduit means for transporting said
flow of flour from said valve means to said surge hopper;
actuating means for said valve means whereby said sec-
ond conduit means can be selectively either connected
to said first conduit means or to said third conduit means;
a fourth conduit means for delivering fiour from said
surge hopper to said fluid energy translating means; a
plurality of mixing units; a multiple outlet valve means
having an inlet communicating with said receiver and
selectively connectable with a plurality of outlets com-
municating with said mixing units; and flour transporting
means for delivering a charge of flour from said receiver
through said valve means to one of said mixers while a
subsequent charge of flour is being delivered to said
scale hopper by said fluid energy translating means.

- 9. A pneumatic conveying system for handling flour
comprising, in combination, means for successively
welighing charges of flour; a receiver connected with said
welghing means for receiving a charge of flour there- |
from; a plurality of mixing units; storage means for con-
taining a supply of flour for charging said ‘weighing
means; a first conduit means for delivering flour to said
weighing means; a two-way diverting valve means con-
nected to said first conduit means: fluid energy translat-
Ing means for imparting kinetic energy to a flow of flour
to said valve means; a second conduit means for said
flow of flour from said fluid energy translating means
to said valve means; a receptacle for receiving said flow
of flour; a third conduit means for transporting said flow
of flour from said valve means to said receptacle: actu-
ating means for said valve means whereby said second
conduit means can be selectively either connected to said

first conduit means or to said third conduit means; a

sifter for receiving flour from said receptacle; a fourth
conduit means for connecting said sifter to said fluid
energy translating means; a plurality of mixing units;
a muliiple outlet valve means having an inlet communi-
cating with said receiver and selectively connectable with
a plurality of outlets communicating with said mixing
units; and flour transporting means for delivering a
charge of flour from said receiver through said valve
means to one of said mixers while a subsequent charge
of flour is being delivered to said scale hopper by said
fluid energy translating means. | -

- 10. A pneumatic conveying system for handling flour
comprising, in combination, means for successively
weighing changes of flour; a receiver connected with said
weighing means for receiving a charge of flour there-
from; a plurality of mixing units; storage means for con-
taining a supply of flour for charging said weighing
means; a first conduit means for delivering flour to said
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weighing means; a two-way diverting valve means con-
nected to said first conduit- means; fluid energy translat-
ing means for imparting kinetic energy to a flow of flour

to said valve means; a second conduit means for said

flow of flour from said fluid energy translating means to
said valve means; a receptacle for receiving said iow

of flour; a third conduit means for transporting said
flow of ﬂour from said valve means to said . receptacle;
actuating means for said valve means whereby said sec-
ond conduit means can ‘be seleetwely either connected
to said first conduit means or to said third conduit means;

a fourth conduit means for delivering flour from said
storage means to said fluid energy translating means;
means for moving flour threugh said fourth conduit
means; a plurality of mixing units; a multlple outlet valve
means having an inlet communicating with said receiver
and selectively connectable with a plurality of outlets
communicating with said mixing units; and flour trans-
perting means for delivering a charge of flour from said
receiver through said valve means to one of said mixers
while a subsequent charge of flour is being deliveied to
said scale hopper by said fluid energy translatmg means.

‘11. Mechanism defined in claim 6 eharactenzed by
said receptacle being connected to sa1d fluid energy trans-
lating means; and a second valve means for controlling
the fiow of ﬂeur from said receptacle to said fluid energy
translating means, -

12. Mechanism defined in claim 9 eharaeterlzed by a
second valve means for controlling the flow of flour from
said receptacle to said fluid energy translating means.

13. An apparatus for handling flour comprising, in
combination, a scale hopper for receiving and weighing
an amount of flour required at a mixing unit; a residue

hopper for delivering flour to said scale hopper; valve ¢ air and particles in said conduit means passes through

means for controlling the flow of flour between : said
residue hopper and said scale hopper; pneumatic flour
delivery means for delivering flour to said residue hop-
per; a receiver connected with said scale hopper for re-
ceiving a charge of flour therefrom; valve means for con-
trolling the flow of flour between said scale hopper and
said receiver; a plurality of mixing units for receiving
charges of flour from said receiver; and means for selec-
tively transporting charges of flour from said receiver to
cach of said plurality of mixing units.

14. An apparatus for handling flour comprising, in
combination, a scale hopper for receiving and weighing
an amount of flour required at a mixing unit; a residue
hopper for delivering flour to said scale hopper; valve
means for controlling the flow of flour between said
residue hopper and said scale hopper; pneumatic flour
delivery means for delivering flour to said residue hop-
per; a receiver connected with said scale hopper for
receiving a charge of flour therefrom; valve means for
controlling the flow of flour between said scale hopper
and said receiver; a plurality of mixing units for receiving
charges of flour from said receiver; means for selectively
transporting charges of flour from said receiver to each
of said plurality of mixing units; and control means opera-
tively responsive to said scale hopper for actuating said
first mentioned valve means when a predetermined weight
of flour has been delivered to said scale hopper.

15. A pneumatic conveying system for the automatic
handling of finely divided particles of material compris-
ing, in combination, a first particle transporting means
for adding said particles to a flow of air; a scale hopper;
a first conduit means for conducting said flow of air and
particles to said scale hopper for weighing a charge

thereof: a first valve means for terminating said flow of

particles and air to said scale hopper; a residue hopper;
means for terminating said adding of particles to said
flow while continuing said flow to said residue hopper
until said flow is freed of said particles; transferring said
weighed charge of material to said receiver; a mixer;
and a second particle transporting means for transferring
said weighed charge from said receiver to said mixer

10

while a second flow i is bemg delivered to sald seale hepper
by said first particle transportmg means.

16. A pneumatle conveying system for the automatlc
handling of finely divided particles of material compris-
ing, in combination, a scale hopper; a first particle trans-
porting means for adding said material to a flow of air;

a conduit means for conducting a flow of air and said
material to said scale hopper for weighing a charge

. thereof; a first valve means at the entrance to said scale

10

hopper for terminating the delivery of said hopper; a
residue hopper; means for terrmnatmg the addition of
said material to said flow of air whereby said flow de-
livers the contents of said conduit means to said residue

. hopper; a receiver; a second valve means for transferring
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said Weighed charge of material to said receiver; a plu-
rality of mixers; and a second particle transporting means
for transferrmg said welghed charge from said receiver
to one of said plurahty of mixers while a second flow is

- belng delivered to salld scale hopper by said ﬁrst partrcle

transporting means.

17. A pneumatic eemreymg system for the autornatlc
handling of finely divided particles of material, said sys-
tem comprising, in combination, storage means including

~a first eempartment for storing a supply of said material;

conduit means leading from said first eempartment flour
transporting means for adding said material from said first
compartment to a stream of air to deliver a flow of -air
and particles through said conduit means; a scale hopper

. meludmg an inlet and an outlet; a residue hopper includ-

ing a second. compartment. for receiving said: flow of air
and particles from said first compartment; valve means
including. a normally open position during operation
of said flour trenspertlng means whereby said flow

said valve means to said scale hopper, said valve means
meludmg a closed position wherein said flow is delivered

~ to said second compartment formed by said residue hop-
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per to deposit the conduit line charge therein; control
means for said valve means for moving said valve means
from said normally open position to said closed position
responsive to the weighing of a charge at said scale
hopper; and means for terminating the adding of said
material to said stream of air whereby said stream clears
said conduit means of a line charge of material and de-
livers said line charge to said residue hopper.

18. A pneumatic conveying system for the automatic
handling of finely divided particles of material, said sys-

tem comprising, in combination, storage means includ-

ing a first compartment for storing a supply of said mate-
rial; conduit means leading from said first compartment;

flour transporting means for adding said material from

said first compartment to a stream of air to deliver a

flow of air and particles through said conduit means; a

- scale hopper including an inlet and an outlet; a residue

bd
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hopper including a second compartment separate from
said first compartment for receiving said fiow of air and
particles from said first compartment and an outlet com-
municating with said inlet of said scale hopper; valve
means including a normally open position during opera-
tion of said flour transporting means whereby said flow
of air and particles in said conduit means passes through
said valve means to said- scale hopper, said valve means
including a closed position wherein said flow is delivered
to said second compartment formed by said residue hop-
per to deposit the conduit line charge therein; control
means for said valve means for moving said valve means
from said normally open position to said closed position

- responsive to the weighing of a charge at said scale
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hopper; and means for terminating the adding of said
material to said stream of air whereby said stream clears
said conduit means of a line charge of material and de-
livers said line charge to said residue hopper. |

19. A pneumatic conveying system for the automatic
handling of finely divided particles of material, said
system comprising, in combination, storage means includ-
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ing a first compartment for storing a supply of said
material; conduit means leading from said first compart-
ment; flour transporting means for adding said material
from said first compartment to a stream of air to deliver
a flow of air and particles through said conduit means;
a scale hopper including an inlet and an outlet; a residue
hopper including a second compartment for receiving
said flow of air and particles from said first compart-
ment; valve means including a normally open position
~ during operation of said flour transporting means whereby
said flow of air and particles in said conduit means
passes through said valve means to said scale hopper,
satid valve means including a closed position wherein
said fiow 1s delivered to said second compartment formed
by said restdue hopper to deposit the conduit line charge

therein; control means for said valve means for moving

said valve means from said normally open position to
said closed position responsive to the weighing of a
charge at said scale hopper; means for terminating the
adding of said material to said stream of air whereby
said stream clears said conduit means of a line charge
of material and delivers said line charge to said residue
hopper; a plurality of mixers; a second valve including
a valve inlet, a plurality of valve outlets, and means for
selectively connecting each of said valve outlets to said
valve inlet; a conduit connecting said scale hopper outlet
to said valve inlet; and a plurality of conduits each of
which connects one of said valve outlets with a raspec:—-
tive one of said plurahty of mixers.

- 20. A pneumatic conveying system for the automatic
handling of ﬁnely divided particles of material, said
system comprising, in combination, storage means mclud-

ing a first compartment for storing a supply of said

material; conduit means leading from said first compart-
ment; ﬁour transporting means for adding said material
from said first compartment to a stream of air to deliver

a flow of air and particles through said conduit means;
a scale bopper including an inlet and an outlet; a residue

L&
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hopper mcludmg a second compartment for recewmg.
said flow of air and particles from said first compart-
ment; valve means including a normally open position
durmg operatlon of said flour transportmg means whereby
said flow of air and particles in said conduit means
passes through said valve means to said scale hopper,
said valve means including a closed position wherein
said flow is delivered to said second compartment formed
by said residue hopper to deposit the conduit line charge
therein; control means for said valve means for moving
said valve means from said normally open position to
said closed position responsive to the weighing of a
charge at said scale hopper; means for te,rmmatmg the
adding of said material to said stream of air whereby
said stream clears said conduit means of a line charge
of material and delivers said line charge to said residue
hopper a plurality of mixers; a second valve including
a valve Inlet, a plumhty of valve outlets, and means for
selectively connecting each of said valve outlets to said
valve iniet; a conduit connecting said scale hopper outlet

- to said Valve inlet; a plurality of conduits each of which
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connects one of said valve outlets with a respective one
of said plurality of mixers; and receiver means between
said outlet of said scale hopper and said mixers for
temporarily storing successwely weighed charges from
said scale hopper
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UNITED STATES PATENT OFFICE
CERTIFICATE OF CORRECTION

Patent No., 2,913,279 November 17, 19359

Frederic D. Pfening

It is hereby certified thatl error appears in the printed specification
of the above numbered patent requiring correction and that the said lLetters

Patent should read as corrected below.

Column 9, lines 72 and 73, strike out "transferring said

weighed charge of material to saild receiver:'" and insert instead
-— a receiver connected with said scale hopper for recélving d
weighed charge of said materilal therefrom: --; column 10, line

10, for "delivery of" read -- delivery to —-.

Signed and sealed this 6th day of September 1960.
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ERNEST W. SWIDER ROBERT C. WATSON

Commissioner of Patents

Attesting Ofhicer
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